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T (°C) extension time
Temperature profiles of allele-specific long-range PCRs (ASLR-PCRs). The names of ASLR-PCRs are abbreviated by the first letter of forward and reverse primers or the type of C4 gene. PCR temperature and duration parameters: initial denaturation at 95 °C for 1 min, denaturation at 95 °C for 10 sec, the duration of annealing was based on the manufacturer's protocol, extension at 68 °C and final extension at 68 °C for the duration of one cycle of extension. 
Supplementary
Assessment of the efficiency of bioinformatic haplotype reconstruction. The RCCX structures and CYP21A2 alleles undetermined by molecular haplotyping were inferred using bioinformatic haplotype reconstruction by PHASE software. The RCCX polymorphism dataset and the CYP21A2 polymorphism dataset were separately analyzed taking account of the experimentally determined haplotypic structure or haplotypes (with known phases), and excluding the experimental haplotype information (without known phases), to evaluate the contribution of haplotypic information to the efficiency of haplotype reconstruction. Resultant haplotypic RCCX structures and CYP21A2 haplotypes were grouped by the confidence probability threshold of 0.99. The analysis on the RCCX polymorphism dataset without known phases performed worse than the pure experimental determination of RCCX structures, and the reconstruction supported by the experimental haplotypic RCCX structures could only moderately increase the number of resolved RCCX structures. This result indicates that the experimental determination of CNV alleles and the polymorphisms closely related to the CNV structure are not dispensable, and agrees with the poor genotyping efficiency in multi-allelic CNVs reported by genome-wide platforms. Compared to the experimentally determined CYP21A2 haplotypes, both reconstructions with and without known phases strongly improved the number of resolved CYP21A2 haplotypes. However, the number of resolved haplotypes moderately increased in the reconstruction supported by the experimental haplotypes, the resolved haplotypes reached 95%, and there was a sixfold decrease in the number of unresolved haplotypes compared to the reconstruction without known phases. In spite of the identical haplotype reconstruction method, an essential difference could be observed between the results on the RCCX polymorphism dataset and the CYP21A2 polymorphism dataset, which was presumably derived from the deviation in the number and nature of their polymorphisms. Supplementary Assessment of the correctness of both coding of the RCCX structures and the connecting of RCCX structures and CYP21A2 haplotypes. The simulation dataset of RCCX CNV was generated from the haplotypic RCCX structures with one CYP21A2 gene of a family study not relying on any bioinformatic inferences which was completely independent from the RCCX structure data of this article. Since the RCCX structures of this article derived from sorted individuals enriching the rarer RCCX structures, the rarer (below 0.05 of frequency) RCCX structures of the family study were multiplied by 3, and these newly generated rare RCCX structures were randomly assigned to newly generated, but frequent RCCX structures. In this way, the original 178 RCCX structures from the family study were increased to 216 structures. Following this, the numbers of the 3 most frequent CYP21A2 haplotypes from 213 resolved CYP21A2 haplotypes of this article were increased by 1, and we assigned these 216 CYP21A2 haplotypes to the 216 RCCX structures. The CYP21A2 haplotypes and RCCX structures were randomly coupled between the types of RCCX structure and among the individuals, but the distribution of the CYP21A2 haplotypes on RCCX structure types given in this article was considered. The known RCCX structures of simulation dataset were evaluated as if they would be the results of the experiments described in this article, and the uncertainty was input into the simulation dataset where the experiments would give ambiguous results. The proportion of determined RCCX structures of the simulated dataset was similar to that in the dataset of this article, indicating that the simulated dataset and the dataset of this article were similar to each other in respect to size and genetic content and structure.
The phasing processes of RCCX structures and the connecting of the RCCX structures and CYP21A2 haplotypes were performed on the simulated dataset by PHASE exactly in the same way as that was done on the dataset of this article. The portions of the resolved (above the 0.99 confidence probability threshold) haplotypic RCCX structures and the resolved connections of RCCX structures and CYP21A2 were very similar to the results on the dataset of this article. These results on the simulated dataset, which was totally randomized compared to the manuscript dataset, confirm that the simulated and real datasets were highly similar in respect to their genetic content and structure. All RCCX structures and all RCCX structure-CYP21A2 haplotypes above the 0.99 threshold were correctly inferred confirming that the coding and inputing of RCCX CNV data into PHASE was feasible to phase RCCX structure to connect RCCX structures and resolved CYP21A2 haplotypes. In addition, the results on stimulated dataset also implied that the 0.99 confidence probability threshold ensured low error rate for phasing of datasets based on a large amount of experimental phase data.
